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1 &tz< kh-m*mmttftvm&istitz& 

8MB¥»*f - y y HtllS#ggai»S« t (Dm ZMfr 5 # 

» i 5 or«To^7^te^?as$r*^^*a»»-cffi 

fifcStk f y 7l«ffl«»(0t* ^ 3/ f * 1 0 0 /i m e 
yf-KT-CfcD, ^s^affiS^fcffi&HtfN i - 
P/Aufc^^ltN i -P/P d/AuOftoJIi^ 10 

0. 0 0 5 -0. 3 jum T'fc 9 , * 
iF^Au/^^^^tL, S«±©SrtBAu£«i8* 
t ^ y ^OBfrlE A u /^T'^ili^T^ £ tlT ^ 6 

fE^r««»Ji±{c=ira«<t ?)»jNB-eft/hBBlftf 
Km?** a u «>jstt*»*Mi-5 ajr«^^ iot? 

IE = raS±<0«fE*r«j»l»S^^7^(B»fflATg : 

1 5 oncKT^awB-ewfitstt, aasicu/^ 

fc + aNMIMfrgll. 40 

[«*5i6] '>&< kh-m*mmtt&xm&istiit£ 
mmmmfok. m+mmmj&ztitz^mftf'yyk. 

ifc_h<£> A u £«ZS8? £ KIE^Wff ^ v 7±<DA u 

k*vx^zzkt:#nk+z¥m»mmo 
m^7) x*-*-/i>kffim&ML'<*->ki:G-r 
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tmj&Zti, **»5^y^i:««-J-**B^iBfcAu»# 
0.0 0 5-0. 3 |i mOitfSN i /AuSfcttfciflWI 
N i/P d/Aufeot^JfiSixfc^KTy^StE 
fc» 

50^ H±S:tt5^rfs/ ^<0»tt«ffi*>5 ^ 
^«r»* Lfc^W**- y :/ fc" 

Au/WtAuftoSMSAu/Au ©&JBJ»^-C7 

^ * ^ t mm k <o n 5 tzft-rz 
m$tm&miAu<Dtb<>%mxmtfL£ti* mu^mit? 

*K MIE^y^SEftS^iOAufeotatSffEAAJi 
S ktf)JtS k/S c*l/2HT-C*>Sr fc*r»»ti- 

*E£JR#N i /Aufc5W i /P d/Au^o 
^oAu^Pd/AuOH&JRSO 

s i s«±(D«^iiiK^^ y r fcsa^y y r t 

ztiitw&>mm<D&m'*y wi2/zmwocu/ 
^yr^s/Au<D#^jR«jg-e«^$^ *<b&r 

FlCAu/^^W^il, Au^^^^Auae) 
1) 7*-\c£V)B!&£titcmi&*%LX^ 

3/ ^asK-e^aw*^ y y^mmmm^mm z hit* 

£JRjdSN i / Au^^V^liN i /P d/Au^oti 

?i^»fi!c$jx^oA u^pd /a u <D9t&m$v><Dmm£ 

0 0 5-0. 3 //m-e^>i9, ^Wfr^y^S i£ 
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3 

7B*#L-CAu4fcttA 1 **74XtmfrMZtl, 

i] iffimae^AufeogrttttiB^fc^y^ 

±tC^^ttfcAu^>'7 P 0^y y-f^v^mc^ 10 
T„ BlkSC^AuttttNI^StrAuSWOl/l 0 
£JLh£fettl 0 n mH±-e A u Rf © 1 / 2 HT©]? S 
«»t¥fT¥*«SW-C»4S*fcWET<0A r»i^ 

lOAu sO-THtm n m <£>J? $ itSMJ fc 

h 1 5 ot^iioig : t c , mtiLW*mm-<mm<D 
#7*<e»b£t g «T^>ja«T b ^ipjR-r^xs^, 
awastirafi * 5/ i/j^n *. s » a sr**o $ * s iaa* 20 
a u / a u o&jRjg^srff 5 xa 

9 7 y 

30 

[M#qU 3] M*£i ifcB*to¥3M«6Bfc*5V* 

%^tz®wt~tz> Crosse wt*&. 
[0001] 

KfiKSfe J:t5a5a««fflMBttSr*# < 
[0002] 

1) Au/Au«g^ 50 
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2) »»»J|glCj:5f 5/^«5|feAu/Au»*««. 

3) SMWlia^^gf-CAu/Ag^ 
/Augttgg, 

4) Au/Sn^Mi^ 

*if#*>6. 2) , 3) <o»j|B»»tc:±6»tt»«*S; 

S£«<&#»«a*a#if->f ^^kir«f^^ 7 
m^ftfcCftSXtt&ttA u/a u 

[0 0 0 3] Au/Au8^SO«*S«ilt, A 

u Liz&m&f'U * zmmmfc<DA u 

«i"5J6rtt*, »HJ¥ 10- 1 0 7 0 7 8 #-*«^«« 
(1 9 9 5^7^) K*f»ttltl 

DW£r0.5jim BLLirU ^jE*^*** LT** 
$ffi£ 7 5gf/bump- 3 0 0gf/bum P> gMHUSfr 1 5 
0-2 5 0t, MW^5 0 0-8 00msi: 

LTV^ 0 ro^fr-eoAu^y^a^aj^fJWrK*^ 

IT4 0gf/bump-l 0 0gf/bump^#f>;txS £ LTV^ 

gf /bump £ -Cflg^jC ^ LT 5 0 

8^*ttOTRll?fc58l^flfl7 5gf/bump, fi^ifi 
Sl50t, gf»WDW3 0 0mslt ^JtfiLtT 

[0 004]-*, Au/<y^rtLfc*»*fy^ 

itK.*9mmt**m*m#*m¥i 0-27 5 8 2 6 

i»S*±tf>®»&JB : N i (3-5 urn) /Au(0. 0 
3-0.0 5 nm) Sr««Lfc«^5, KfflSr, g^ittf 

0-30 ot:-es«ffi|-c6 o-i 2 ot, 8^120 

gf /bump- 3 0 gf /bump, g^B* R] 10-150®>£L 
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5 

±IB*ft"C»^-T5r £K J: or SiS&JlN itAu^ 

^wic^a****^ Litm& 

[0 0 0 5] 

«*© A u / A u ^AfrlMflMi Lft, 
5fc»ft/hSillt , yf*9 0-4 0 pmlfy? b1-&& 

fWwtry^kojS-ei o o ^mtvfgg^pg 

- V £ ft? j£ L X V> < ^^a® #5£tf> fcVW Y7 y~? 20 

*6ifta©^7^<E»jaS3&sjt«ttffi;ia (1 o o-iso 
v^fcG>fc»fc, «*©Au/Au4ia*l:j;87ll 

[oooe] ±u<om : g&m£&mz. a 9 . ±is k 30 

r y ^!fi|: A u / A u 8^-e*Jr© L Slf-y^y 
y^f^ISUco ^o^, StetfS7 5gf/bu 

mp, tt^®* 1 5 0-2 5 01C, tt£l*m 3 0 0 m s (O 

»U «ffifc*o#J&jfc£jh,fcN i Bid*? y*dS3B£ 

f> 5 0 t°VJ^±<£>L S I 3-y7-e&mttBL\zm<5< 

Kfc^Ttt, *r«£«tf>$K3g^ 1 7ppm t LS I f 5/ 
T^f^SS^Sppm OSaoT, 1 OrantflOf y;/-? 

2 0 * m^mmaLm-f u )@^&& 

fc 0 £/c, ©ftw^^-^^s^tfcS-frfcfi, 50 
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MKSV^fy ^/iSfilB»c*t 4J»S*dS*fe L> 
fy^A 1 BflW»<TJfi#3§v>LS I Kfci^-Cf 

[0 0 0 7] *««BS«r»^kLT*ffi*'r5ffi 
*<D±lEAu/Aug^j£T\ Ni (5/im) /a u 
(0.0 5 /2m) tt«0^ K7 y^S«t-#SrOL S I 

5 0t/ifiaft6 0t, SS£*#Pifll 0-1 5 0 s, ft 
^fi2 0 — 3 Ogf/bump^fMc&^T, ^ft^^JR 

jR*«>»fli«, ^ty//Vj:NaOH*WeA 1 

©(E^SrBI^S^fe-efTVV &Bft^^ft&¥ij»fL 
/Co Au/^/(E?»l 0 0%^feh58^*tt*tt 
»tfc«*. S^J&fti: ITf ^^fflft3 0 0t:/S« 

®s 1 2 or, m&ffim 20-3 ogf/bump, ^e#r^ 

1 5 0 s K ±<Oftf|:-C(to^3p 1 0 0%S:?lBLfc B 

U ±IBV^-fna>*«=^feV^TtS^radSl 0-15 

l^Au^^7 P ^C^oV^T 1 b^Jl^'&^^^t^5>6^ g« 

«oa*0t°5/f ls 1 <Dmm*mmx*hotc 0 £ 

< fcv*5HBt>fc*. 

[0 0 0 8] «OAu/Au^&iaHi 
BRSSCLS I «U:TEGfy^7y7/f 
3/^E«U fflR/f r/^M*cJWBK*tt3 0 PP m o& 

LT-5 5/1 5 0 < C©iaff^>r^/V'«»S:SoTWffi 
Lfc<bro, Au^^VT'coS^ij^cofes:^^ 1 0 0% 

^^^ofy^-ciiAu^y/^fW^t < f 

Au^^fflT^y^^^i:, 1 00 0t^^/H/^< 
JU^f^fr^ty/yi/riiAu/^^ft^^i 0 0 
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p Lxm^mimm^mzz t mm Lit. 

[0 0 0 9] *%W<DBmt, */hB»tf jy^l 00/i 
mKT^»»ffijt6H*^L, ffitf 7* Stents <0gt®jj& 

m^T-C5 0 t°>-£X±<Dmm'<y KfettSLS If y 
»«/^y^lB©tt«-rix*r*i:S*r, *>of 
y:/^* Au/AuO^Jl^tCcJ: 

[0 0 10] #*91<0ft(0BWtt, #fc 0 >--«fflfc: 0 ;yf 
OL S I f^^^iSIf i^ofi^f y t-^y^^at 

[0 0 11] *38W<offi(OB«iW:, »mm»mkte#9 
[0 0 12] 

l©B««rS/S1-Sfc«>U:, LS If y^lSlW 
1/2 S, (m 2 )X 1 2 0 (MP a 



/f y ^ttSoftttSff-e A u ^^©JBBfcfp o^yf 
[0 0 13] i: LTfl, «te»B«<0 

— ^{pjj-e^m-e or, K«-e*fl~-i 5 or 

O^Effl <!: U gg^Mll 5 0 - 5 0 0 m s fc U 

&ttSMtt? y -f(DUm t LT 5 0 k H z 0 . 

3-2.0/im, «or^-/Ufi«ttL«-&!y-/l//^5/ 
^^^Kfeii^^l/2(7)#^-e0. 6-4. 0/zm 

BBti-sr t*c:J:i), Au/*v:/<Dgjgfc3te««#aE 



6 0-1 0 0%fc5^ttft/hf|ffifcVf <E>5 0-9 0% 

^(c-^MSi5coa:gco 7 o %^to^# $ -eft»»# s e> 

fc/h*<tt0, H£B*»b*»*-C©±f(c©jl5S*3 0i* 
m^±r^SJ:p/Mu/^^Mt5o MM 
ga^g *»o^-«iBj|ftS««<z> C u Ett0ffiRtt?*S 
ffi(:iiAufeo^i«f§ 0 ffi%&yy yf^y-f 

g^-r^BUK, *«EE*fcf40. 1 -iPa(DiJlAr 
10 SHftT-CAu^V^BSrKJf^Snm^Ar-f^- 
>X'<yf 9 ls4Tl£t*)mmtto£.=-y?- 
^{RiiO A u #>o 5 n m«±*fcteA uRJ5<D 1 

/l 0-l/2g«Ar -Y*>^y^y :/^fcJ;9«l 

mm^y^-^^ir^o m%thW&-Tx*mm&)^yj~ 

«*«S!^2y K©«*y->^BfcfifeS*T»»U 
iW#offia^^Srffo-C^-&^^ K«rT*S*T«ia 

u^:/£Au£o#K<o&JB&££fir9o r<Dfc#o 
lbump^cJD&SffifiPS: 
)^P(N) £S, (m 2 )X 1 8 0(MP a) 

- (1) 

<D-m%m 1 2%.vm 1 3 \c^ Q gmn 

<W£f yTTM^ffiBSrAuJ**-^ OnmlSAr^ 
Ufc»^Offi^aWB^3IS«B^^l!«^«»j*« 
7 p {|Jco^®a(cit-<Tl/5@g(c/jN$< Ltfc, 31 

5&«8^<&£«tt, 9IH*iCti!}»^ffBt?«»rLfe 
i^Au/Au «^«fU-ea»tt#UE«rff 5 SEttttKrSr 

o #K«©«fc»B k a u tf>£jgaMsi£ six* r t x+mm 

40 -C#5o ID13H, /^^XSO/zmOT'iffitV 
0 /zm^f-j/^STtr^Kr yrS«|c»^LfcWrB 

iKftp*<o«^e>, Au/^^ffi^^^dao^ffl^tc 

5/^-^1 0 0 /zm£JLT-e5 0 t'y^i^ig^y K*# 
50 fSLSlfj/m, Si/f^^^ftifti!:^ 
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*>o^y:/^-yfc£U3-fr-f\ Au/A 
[0 0 1 4] »2<oaWSr»J*i-5fe«)^ LS 

zmmmmtoxfek lx. a$MiitAr^« 

1g$:<DS&£--gx^ 0 ;y* r> ^-raxaSr&Sflfti:: 10 
^*>*TIK»CfT5XS^LyS: 0 Sfc, Stei&S&XIR* 

tcx*) at tfxj£*mfe<oEEfii,cmwirzmmt>mffi£ 

hXtkmfflib*W-$>Z>zkti*XZ^ fy^^MfS 
5 r tic J: "j«W-y^«rHi»K:»ab-C^ y -~>? 
Sfifc^y^t^ttr^y-^^rs^t l 

«x*>&Bfl»«:*-r S v^J;< ^ y J; 

ffi«r»^ki"6XSSriP*.fctt*«»^i Lfcr tic J: 
Au/Auj»^tt<z>*«/j:BS[»36SBm, i&^fa • ffi 

a-fi«pwc©«^snrffit*9, #i&i*B<D®i8i*k 

7 y y^yy»*xa<Z)*«4ffitt^Bltt, ^BttS: 

[0015] »3wi»s:adi-r5fc«)ic ga^ 

0>**EfcAulR«:7gj«U LSIf^liiOAu 

MmRk#tfS*tt<&£»SrH9, B 1 0 , illUffi 
Wf««ttt>Jc*i- 0 g^i/^;W:J:or, SftHrffilltt/^ 40 
^y/Aui^HW, '^r/rt, /^y/Ai 

Tt>Hb-H0£Au<£>{#tft LTV>5 0 *1\ Au/ 
Au(0&JR»^«tt-rs«JttL^ril!:J:ij % &ft 
fflJ^iB5Rttt«a«pttw*«*|pl±36SHttSo »tc, A 
u/Aug^^;W#IT'2 /imH±©5^i» 
«-C*5ttffi«r*LX^Sr t, M^^^y-A^^ffi 

*>&fc^J;5teB«>"ti>5rt, s«oibjs@^ss® 
^»9}g< L-c^sw^^^7 p /g«TO^jK< Lrm^ 50 
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[0 0 16] 

[0017] Bin, *%mz£z¥mftm&<o«imm 

ffil 2 k%<»mmmf&1$h1t\?;\'VTy~7m\ 7, 2 

7 k^yy , mmm^2 l-ematztix^z. ^rmm 

1211 ^7^x^^S8igfUcCug^ 

^^v^ici^x^-^^Vi/Lfcav^aijSiii 0, 1 

1 tat*<oiBj»Pflt»jtt-r5fca«>^f[ii^/^-^-^ 

f8£ftfc»^J6»Si 3 t, *<B±fcfco£Src?0/fi£ 
ftfcWEi&Ji l 4 t , ft^eHA t«ft£iHUI«rStt 

ry^itoi^agi^ jR*t«MB*i 50-180 
^©ia^-esMk^-^s-frfct^-e, TgifiSteiso 

tt, cu*o#-ejgj5fc**tfc»jBiai»i 8 t*©±©N 

i*otRl9, £b(C^(7)J:<£>Autf>ot$|2 Ori>£> 
^jaS*bfcfc<D^JRJ?fi5^ 1 0 /i m, Au#)o£tejt 

mmcommmfr o # -cjg/s s t ^-crs «o. 03- 

0.06/im 6 tt, 1 

ShfcEBEMS:* y 7 2 <z>««t JS3Z2fc:« 

*s*bfcaiii6iwi3(o««s:«rL. wmoai 
mm** y k 4 1 **l«*<d«**« 5 t&ssi s^ttt 

v*a. *mK*y7toA l K±«ctt, ffi^S^ 

"C, Kt°y^te8 0 ixm, /^y WX(i6 5/im 
&T*&i9, KWjfttA 1 -CuSfcttA 1 -Cu- 
S i X\ A 1 mmt4 0 0 nm- 10 0 OnmT'fc^ 
Au/<y^ttll, Ef8O/<y^"C5 0|im*, £ 
ffi<£iS5* 1 0 — 2 5 Mm, fS^3 0-4 Omnvt 
^<£>ii5£ 3 5-5 0 um, V 4 ^(D^&UtiX 
&W&ZX5 0-7 OvmXfoZo ^L"C X 7^^^ 

yyrm&iLUXiDmmmmmmn* f^noAu^ 

y/I^Ar^lCtotAuif-Cl 0-2 0 n mffi 
Sd^y^ayfy^U SfifflWAu/^yKKA 
u^J¥T*5-l 0nmtl^/N o : y^x : yf>yL.fc w 

*-C<BB*IBSrl Omin KrtfcU ^iOMlffi^6 0 

3E»«fB**;t VlMffi&l g /bump- 5 g/bump-T? 
g^fi^r 1 0 g/bump— 3 0 g/bumpOftffl t U ^ 
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y yicjf Ltttt S y-/uft«0«»iB«*r 1 - 4 /, 
®H t U «*«B3*D«FPflS: 100ms-500ms<£> 

12, I0«H»1[5 g/bump(l. 2 8 kg) , ftj&ffifi 2 0 g 
/bump(5. 1 2kg) , HiH3^m, jfitfttHttDttR] 

3 0 0mstg^ofc 0 «£fflfitt, ?y?m«>y 
Lfc» ^K7yrSfi©AuBjIiS*»|: 

jJSN i fco#R£#LT^fifc$jh/0>S 0 fiJJHOAuK 

io o 1 8] *nmmiz.£titt, s o nm^mm^y^ 

Au/^u©£«SteKJ;oT256*' 20 
iSilL S I ^y^Sr#«««^*«L^K««(D^/^ 

«^#5^V>9^I*t>fc5 0 Sfc, ^jx^SrO. 1mm & 

t>fo£o 40 
[0019] AuRJ?3&*0. 0 3-0.0 6/im 

S«^att««^-«OAuRfftPI«Jc:»< 
Sn^<tWfflT^ffl^y7 P «Ut,A 

[0 0 2 0] H2tt % *«W(cJ:5^»«5:Kffl^«igco 
J*, ^/V-*-/HE»3 2 tWffigB*3 3, 3 4«r#-T 50 
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5 = 7Sfi3 ScD^ffiliC, fi*Jg*|iJ:6ttlRH3 6 f 
3 7, 4 3, 4 4ifco#«fifcfcJ:6«lnE»3 8 f 4 
5i: tfT*— /ViBlft4 0, 4 7, 4 8 ^tM^AuI 
J?#0. 0 5jum <DftvZMj£\Z.£Zmtm?3 9, 4 
1, 4 6rt>b4£ t>KTyyi4 2, 4 9ri^/££;*X 

S I J-y-fb 1*5 A 1 ffliS5 2±IC#— ^*V7*-f 
ifcfc J: o T Jgfifc $ tltz A u ^ 5 5 L T &«<7)g§ 
^^4 1 ^Au/AuO&M«^-C»tt***ix-CV^ 

So ^^S^^O/nn-e, EI!ia>A$tf2 0/jmf 

jx^fl0^y^v/ 3 y«5 3i:SS^ti3 7© 
ffi#tea»tt<0 J: v 7^7 —A «9 r > y j jv 

!J-¥B5 8lcj:o-C«««S^3 9fc»JK»*§ivCV> 
So tr^KT2/^3£«©K»«^tt, ggS#H=-4 

6 ©-sm u 9 ii i/^^ 5 9 « mm. 
*^^ctti&7y■-co^ffl^>^^$ttTv^5 0 m3 

tt, H2O^ff^B<0JB^T7n-o-Stl6«|S:3S 
1~ 0 LS If y^Au^^j'K/^/MU^ 

LS I^2X^«:IB#^jB««7y y^yT^-TS. 
Au^(D^*^Bii 0 nrn^Jii U S«{8!ltf> 
^/^y^JJfiAuRff^l/l 0£JLb£fcf31 0 nm£l 

1 2 orj^T^^-^^fir^e fclcatK©?-*:/ 

mcmmLtc^m^-/^mm»^m^\.x, y^n 

[o o 2 1 ] xmrnmizxtitt. ls i^-x^/^k 
ry^s«^l«l«36S5 o Mm^z2:<»ScTe>ixr*50. 

/hiJJ»*rao^^ttl6fe^v^Au/<v^©fflttX^-e 
p^iR § 5 «> it; i ^ ^s^^fe L&i^r. 

i:^a*tcJ:oT, LSlf7^8ifiitt«i: 

AuW$:0.05ym t *»^»V^-C«fiKUrv>S 

5 0 4fc, LSIfy/(DW««iatS^A 

u x&mmzfrr>mmmmxmmz.mm£tix^z>fz 
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5, A u / A u 7 y 7 y 

[0 0 2 2] m 4 ft, *#0!fcJ:*¥»ftg11<D«ffi« 

*V0^ 0 LS If 6 1 ©A l«S±fcttA 

S I f-y^oMicit*«7>f 9-AI9<OfijR«31»aBdS 
1f-#-K6 8fc»#$ftTBJ££ft, &«<b^1f-# 

[0 0 2 3] ifcMfcflfcJfcJUf* # — jVft&^ft 20 

fS £ Ifi o fcgffi<7) 3i j, f v n i? ^ -CJUSS"** -5 r £ j&S 

[0 0 2 4] B5f4, **WJcJ:S¥3lfls:^gO»f®*l 

m<Di&<D-mmm*7F'to micm^x. 2mmm^])> 30 

HS$E9 3cnftffi<D-mz, *>V<- *-/W8 5 
tt, f-Xgfio*^— *— >MtS8 5£Xy vhSfi 

0>8affi«KF-9 0^Au/AuCO^S^^P|^JE«-C 
SteSttTl^. f^Sfi©E«8««f8 4iLS 
I fy^8 0OA 1 «®8 1 fc«/fc£;h,fcAufto§/< 
V y 8 2 l*j@#&&JE»t;: J: 19 A u / A u £ *vC V > 

(c(i^e/^7 p ^^^^rv>5 0 40 
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